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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a biopolymer 
microchip having structure where a bonded compound is 
recovered to be identified after bonding between the 
compound and a protein or a DNA is detected on a 
microchip. 

SOLUTION: In this microchip, a block is composed of the 
first and second substrates of which the flat faces are 
joined each other, a reaction field, a supply passage and 
a recovery passage are formed on a joining face between 
the substrates, and a supplying opening and a recovering 
opening are formed to communicate the supply passage 
and the recovery passage to the outside. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]A microchip provided with block characterized by comprising the following in which 
the system of reaction was formed. 

A reaction field to which spot form or a strip was made to fix a biopolymer. 
A feeding passage which is connected with this reaction field and supplies a sample to a 
reaction field, and a recovery passage which collects samples which connected with said 
reaction field and passed through at least a part of reaction field. 

[Claim 2]ln the microchip according to claim 1, said block is constituted by the 1st and 2nd 
substrates to which the flat surface of each other was joined, A microchip having formed 
said reaction field, a feeding passage, and a recovery passage in a plane of composition of 
these substrates, and forming an opening for supply and an opening for recovery which 
make said feeding passage and a recovery passage open for free passage to the exterior. 
[Claim 3]A microchip, wherein immobilization of said biopolymer is performed by the 
electrospray deposition method in the microchip according to claim 1 or 2. 
[Claim 4]A microchip, wherein an aforementioned feeding passage and a recovery passage 
are formed in two dimensions or in three dimensions in a microchip given in any 1 
paragraph of claims 1-3. 

[Claim 5]ln a microchip of a statement, in any 1 paragraph of claims 1-4, said feeding 
passage or an opening for supply, A microchip characterized by what it has a feeding 
means which controls supply and a flow of said sample, and said recovery passage or an 
opening for recovery is provided with a recovery means which collects samples which 
passed through said reaction field for. 

[Claim 6]A microchip given in any 1 paragraph of claims 1-5 characterized by comprising 
the following. 

A feeding passage which said system of reaction is one in said opening side for supply, and 
branches by said reaction field side. 

A reaction field which has two or more courses connected with every one each of this 
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branched feeding passage. 

Two or more recovery passages connected with every one each of these courses. 
Two or more openings for recovery which make every one each of these recovery 
passages open for free passage with the exterior. 

[Claim 7]A microchip given in any 1 paragraph of claims 1-5 characterized by comprising 
the following. 

A feeding passage which said system of reaction is one in said opening side for supply, and 
branches by said reaction field side. 

A combining [ have branched by said reaction field / which has two or more courses 
connected with every one each of this branched feeding passage /, and reaction field side, 
connect with every one each of these courses, and / with one ]-by opening side for recovery 
recovery passage. 

[Claim 8]A microchip given in any 1 paragraph of claims 1-5 characterized by comprising 
the following. 

Said systems of reaction are two or more feeding passages. 

Two or more openings for supply which make every one each of these feeding passages 
open for free passage with the exterior. 

A reaction field which has two or more courses connected with every one each of said 
feeding passage. 

Two or more openings for recovery which make every one each of two or more recovery 
passages connected with every one each of these courses, and these recovery passages 
open for free passage with the exterior. 

[Claim 9]A microchip given in any 1 paragraph of claims 1-5 characterized by comprising 
the following. 

Said systems of reaction are two or more feeding passages. 

Two or more openings for supply which make every one each of these feeding passages 
open for free passage with the exterior. 

A reaction field which has two or more courses connected with every one each of said 
feeding passage. 

A combining [ have branched by said reaction field side, connect with every one each of 
these courses, and / with one ]-by opening side for recovery recovery passage. 

[Claim 10]A microchip characterized by including ten or more of said system of reaction in 
1-cm 2 in a microchip given in any 1 paragraph of claims 1-9. 

[Claim 1 1]A microchip characterized by including 100 or more of said system of reaction in 
1-cm 2 in a microchip given in any 1 paragraph of claims 1-9. 

[Claim 12]A microchip characterized by including 1000 or more of said system of reaction in 
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1-cm 2 in a microchip given in any 1 paragraph of claims 1-8. 
[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the microchip which consists of biopolymers, 
such as protein and nucleic acid (DNA), etc. More particularly, this invention relates to the 
micro reactor which carries out two or more owners of the system of reaction which used 
such a microchip. 
[0002] 

[Description of the Prior Art]The decipherment of the arrangement of a human genome is 
already completed by progress of human genome research. However, although the 
decipherment of a genome sequence is a very important result of life science, this is only 
the beginning of a still bigger technical problem. It is already moved to the functional break 
through of the protein in which the function of each gene produces the importance of the 
foundation and an application study, and the gene produces a jam. A break through of each 
gene expression mechanism is important similarly, use any -- for execution of such 
research, the art in which various sorts and a small amount of samples can be analyzed 
simultaneously is indispensable. 

[0003]lt was observed by microarray (chip) art as leading art which makes the purpose 
possible, and it is rapidly developed. The optical lithography method, the mechanical 
spotting method, the ink jet method, etc. are already put in practical use as microarray 
production art of DNA (Trends in Biotechnology, the 16 pages 301-306, and 1998). The 
method of attaining detection of combination with much protein and ligand simultaneously is 
also being developed, chip combined with mass spectrometry (Mass SpectrometryReviews, 
16, and page 1-23, 1997). the Acrlyamid Gel Pad method (Anal.Biochem., 278, the pages 
123-131, and 2000). polyvinyliden difluoride film method (Anal.Biochem., 270, the pages 
103-111, and 1999) The two-hybid assay method (Nature, 403, the pages 623-627, and 
2000) etc. - it is . The electrospray deposition method (Anal.Chem. 71, the pages 31 10- 
3117, and 1999) is indicated as a method applicable to both DNA and protein. On the other 
hand, the art of performing various chemical reactions on a microchip using a micro sample 
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is also studied for the various purpose, It is called "lab-on-chip", "integrated-chip", etc., and 
a part of art is already contained in the practical use stage (Pharmacia 36, the pages 34-38, 
and 2000; chemicals 54 (10) 14-19, 1999;, etc.). 
[0004] 

[Problem(s) to be Solved by the lnvention]ln order to know a gene expression situation 
(quantity of production of mRNA), it is necessary to detect hybridization using labeled 
compounds, such as a fluorescent substance. Thereby, detection of combination and 
identification of a cementing material can be simultaneously performed on a DNA 
microchip. Both ligands combined with the protein, DNA, or it which makes it the purpose 
also in protein are known, and when the antibody to these can be used, detection and 
identification of the quality of an object can be simultaneously performed on a protein 
microchip by the usual methods, such as enzyme-labeling immunization and fluorescence 
immunization. 

[0005] However, when one of protein and the compounds combined to it, or both functions 
and structures are strange, a separate means is required for the material identification 
combined with detection of combination. In order to identify the united substance, after 
detecting combination on a microchip, it is necessary to collect these compounds and to 
conduct various analysis. The same process is needed in also aiming a DNA microchip at a 
break through of a regulation-of-gene-expression factor etc. 

[0006]Therefore, the purpose of this invention is to provide a biopolymer microchip with the 
structure where combination of much protein, or DNA and other compounds is detectable 
on a microchip, or the united compounds are collected and the identification can be 
performed. 

[0007]Another purpose of this invention is to provide the micro reactor which makes a 
certain specific compound generate by a successive reaction from a certain starting 
compound by fixing a series of enzyme groups to each reaction field where it was 
connected mutually. In consideration of prevention of environmental pollution and climate 
warming or exhaustion of petrifaction resources, the conversion by the biochemistry 
method which uses conventional petroleum etc. as a raw material from an organic 
synthesis method is becoming an important technical problem. Under the present 
circumstances, it is dramatically important to establish the enzyme reaction system on a 
microchip for search of the optimal condition of a reaction, preparation of the sample of a 
scree NINGU stage, etc. 

[0008]Other purposes of this invention are to provide the system which refines a very small 
quantity biopolymer etc. When carrying out separation refinement of the various 
compounds, such as protein, from a biological material, the quantity of the sample which 
can be treated is usually little very much. Such separation refinement is usually performed 
by electrophoresis and various chromatography. The way the electrophoresis can also 
already treat the sample of ultralow volume among such art is put in practical use. 
However, the chromatography art in which the sample of ultralow volume can be processed 
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is not yet developed. The meaning is large if chromatography art in which the sample of 
ultralow volume can be processed is put in practical use, since separation refinement art is 
indispensable in order to treat a compound. All the experiment processes are microfilmed 
dramatically and equipment, time, expense, time and effort, etc. can save substantially. 
[0009]in order to attain the above purposes, without it spoils those functions for 
biopolymers, various organic compounds, etc., such as protein and DNA, on a substrate 
first - certain - reproducibility - fixing highly is indispensable. It is desirable for the shape, 
the size, the number, and density of the fixed structure to be also changeable as much as 
possible if needed. The electrospray deposition method is satisfying these requirements as 
described by PCT international publication W098/58745. therefore - known protein and 
DNA, detection of combination between the ligand, and identification of a joint compound 
produce the antibody to these the enzyme-labeling immunization and the fluorescence 
immunization - electrospray deposition (electrostatic atomization deposition) ~ it can carry 
out simultaneously on the microchip produced by law. 

[0010]becoming on the other hand future very important a function ~ it is recommending 
a break through of unknown protein. Just it is not enough even if the gene which is a gene 
level is presumed to have played the role which is in the living body. It is required to clarify 
the proteinic function in which the code is carried out by the gene to the last. Therefore, 
various approaches are proposed. For example, the substructure of an active center etc. is 
clarified by NMR (nuclear magnetic resonance apparatus), and there is a method of 
presuming the function based on the similarity to known protein. However, if the fact in the 
living body that a reaction is performed with protein and the reaction is altogether started by 
combination with ligand is taken into consideration, first - a function - it cannot be 
overemphasized that it is a method [ direct / functional / the most important for a functional 
break through of unknown protein and ] to clarify structure of the compound which found 
the substance combined with unknown protein and was subsequently combined. 
[001 1]Therefore, it is detected whether a certain protein and the examined compound 
joined together first on the protein microchip fixed by the electrospray deposition method. 
This detection chooses the optimal method suitably with the combination of protein and a 
compound. If there is a compound in which combination was checked, these compounds 
will be dissociated and collected from protein and that structure will be determined with 
various analysis methods. It is the purpose of this invention to indicate the microchip 
(namely, micro reactor) which attains such a function. What is necessary is to fix an 
enzyme group required for micro reactor production to a position, and just to connect 
mutually. For minute amount refining, the chromatography of a different type is producible 
by fixing the substance specifically combined with an object compound, or the substance 
used for various chromatographies usual [ other ]. At this time, the shape of the structure 
fixed can also be suitably chosen according to the purpose. It is also possible by in a 
certain case, fixing to the whole channel or changing the conditions of electrospray 
deposition to give porosity. 
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[0012] 

[Means for Solving the Problem]A reaction field to which a microchip by this invention made 
spot form or a strip fix a biopolymer, It has a block in which the system of reaction which 
has a feeding passage which is connected with this reaction field and supplies a sample to 
a reaction field, and a recovery passage which collects samples which connected with said 
reaction field and passed through at least a part of reaction field was formed. According to 
this composition, using minute amount biopolymer and sample, combination with a 
biopolymer and a sample is detectable on a microchip, or united compounds can be 
collected and the identification can be performed. 

[001 3]A microchip by this invention constitutes said block by the 1st and 2nd substrates to 
which the flat surface of each other was joined, Said reaction field, a feeding passage, and 
a recovery passage were formed in a plane of composition of these substrates, and an 
opening for supply and an opening for recovery which make said feeding passage and a 
recovery passage open for free passage to the exterior were formed. According to this 
composition, a microchip is easily producible by a simple manufacturing process of sticking 
the 2nd plate into which a crevice used as a fine channel was processed, for example, and 
the 1st substrate to which a biopolymer was made fixing. 

[0014]As for a microchip by this invention, in the microchip according to claim 1 or 2, 
immobilization of said biopolymer is performed by the electrospray deposition method. 
According to the electrospray deposition method, a spot can be produced, without spoiling 
biological functions of a biopolymer. 

[0015]As for a microchip by this invention, an aforementioned feeding passage and a 
recovery passage are formed in two dimensions or in three dimensions. According to this 
composition, it is also possible by constituting a channel in three dimensions to collect 
individually fluids which reacted at an individual biopolymer spot. The system of reaction of 
1 input multi-output, multi input 1 output, and a multi input multi-output is easily producible. 
That is, if arrangement of a spot has a margin when supplying a sample to a spot (reaction 
field) in two dimensions (flat surface), it can respond, but a place in which each channel is 
established will run short of spots densely arranged at a flat surface at array form. Then, a 
penetrated part is provided, for example in the 1st substrate and 2nd substrate in three 
dimensions (solid), and if a sample is supplied from the upper part or a lower part or 
reactants are collected, even if it is dense spot arrangement, each channel can be arranged 
easily. 

[001 6]A microchip by this invention is provided with a feeding means by which said feeding 
passage or an opening for supply controls supply and a flow of said sample, and said 
recovery passage or an opening for recovery is provided with a recovery means which 
collects samples which passed through said reaction field. According to the control means 
of this composition, a flow of a sample can be adjusted with the characteristic of a reaction. 
A reactant is easily recoverable by a recovery means. 
[001 7]A microchip by this invention is provided with the following. 
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A feeding passage which said system of reaction is one in said opening side for supply, and 
branches by said reaction field side. 

A reaction field which has two or more courses connected with every one each of this 
branched feeding passage. 

Two or more openings for recovery which make every one each of two or more recovery 
passages connected with every one each of these courses, and these recovery passages 
open for free passage with the exterior. 

[001 8]A microchip by this invention is provided with the following. 

A feeding passage which said system of reaction is one in said opening side for supply, and 
branches by said reaction field side. 

A reaction field which has two or more courses connected with every one each of this 
branched feeding passage. 

Combining [ have branched by said reaction field side, connect with every one each of 
these courses, and / with one ]-by opening side for recovery recovery passage. 

[001 9]A microchip by this invention is provided with the following. 
Said systems of reaction are two or more feeding passages. 

Two or more openings for supply which make every one each of these feeding passages 
open for free passage with the exterior. 

Two or more openings for recovery which make every one each of a reaction field which 
has two or more courses connected with every one each of said feeding passage, two or 
more recovery passages connected with every one each of these courses, and these 
recovery passages open for free passage with the exterior. 

[0020]A microchip by this invention is provided with the following. 
Said systems of reaction are two or more feeding passages. 

Two or more openings for supply which make every one each of these feeding passages 
open for free passage with the exterior. 

Combining [ have branched by said reaction field / which has two or more courses 
connected with every one each of said feeding passage /, and reaction field side, connect 
with every one each of these courses, and / with one ]-by opening side for recovery 
recovery passage. 

[0021]lf the various systems of reaction are constituted like 1 input multi-output, 1 input 
multi-reaction path 1 output, multi input 1 output, and a multi input multi-output as 
mentioned above, correspondence will become possible flexibly for arrangement of various 
spots, or a desired reaction. For example, if it is considered as 1 input multi-output, 
reactants can be individually collected for every spot. If it is considered as a multi input 
multi-output, a sample of various sorts can be supplied by one operation, the system of 
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reaction which has many reaction paths can be constituted, and reactants can be collected 
for every sample. 

[0022]ln this invention, a fixed place of a biopolymer is arbitrary. For example, spot form 
can also be made to fix to the surface of the 1st substrate. Or the whole can also be made 
to fix to a wall of a reaction field, according to such composition, it becomes large about a 
touch area of a biopolymer and a sample, and reaction efficiency can be raised. 
[0023]A microchip by this invention is characterized for said system of reaction by ten or 

more pieces, 100 pieces or more, or including 1000 or more pieces at 1-cm . According to 
this composition, since the system of reaction is microfilmed, the system of reaction can be 
constituted from a minute amount sample, and many steps of reactions can be performed 
by one operation on one field where a chip is small. 
[0024] 

[Embodiment of the lnvention]Hereafter, based on an attached drawing, the embodiment of 
this invention is explained in detail. The spot at which the microchip by this invention fixed a 
biopolymeric material or the charges of an organic high polymer material, such as protein, 
by the electrospray deposition method, It comprises a board part which supports it, a fine 
channel portion which supplies a fluid there further, and a fine channel portion which 
collects reactants. 

[0025] Drawing 1 is an exploded view of the microchip by this invention, and shows the 
fundamental example of composition of a microchip. The substrate 1 in a figure is 
constituted by plastics (PMMA, polycarbonate, polyethylene, fluororesin, etc.), glass (silica 
glass, optical glass, etc.), ceramics (an aluminum oxide, zirconium oxide, silicon nitride, 
alumimium nitride, etc.), or metal. When electric insulation is a good substrate, it is also 
possible to give conductive thin films (gold, platina **ITO, etc.) to the surface. 
[0026]The spot 2 of a biopolymer is formed by the electrospray deposition (ESD) method at 
array form on this 1st substrate 1 (glass or product made from a plastic). These spots 2 are 
formed by the ESD method in accordance with the techniques of microarray production 
currently opened to the pages 3110-3117 (1999) of Anal.Chem. 71, and are fixed after that 
by processing by cross linking agents (glutaraldehyde etc.). as the material of the polymers 
which form a spot various protein (an enzyme.) If it is high-performance material which it 
is made to polymerize by cross linking agents, such as charges of an organic high polymer 
material (an acrylic resin, cellulose, ion-exchange resin, epoxy resin), such as an antibody 
and membrane protein, and coloring matter, and can be fixed, it is usable in almost all 
things. 

[0027]The crevice 4 is established in one side of the 2nd substrate 3, by joining the crevice 
4 side of the 2nd substrate 3 the spot dimorphism Shigeru side of the 1st substrate 1, the 
closed fine channel and reaction field are formed, and the fluid which should react is 
supplied appropriately. The penetrated part is provided in the end of the crevice 4 of the 
2nd substrate 3, respectively, and it is used for it as the opening 5 for supply, and the 
opening 6 for recovery, respectively. The fluid which flowed from the opening 5 for supply 
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flows into a fine channel, and after carrying out branch separation, a fluid's flowing into all 
the spot portions uniformly in parallel and this channel's passing a spot portion, it converges 
as one channel eventually and is designed discharge from the opening 6 for recovery. That 
is, the system of reaction of 1 input multi-output is formed. 

[0028]Next, the structure of the substrate 1 to which the polymers spot was made to fix is 
explained in detail. Drawing 2 shows the composition of the spot 2 of the biopolymer 
formed on the substrate 1. The spot 2 is formed in the diameter 10 - the size of about 100 
microns of numbers, and the thickness is about 1-50 microns. The interval of each spot is 
about 1 to 1 0 times of the diameter. The number of a spot is possible in the range from 
some to about tens of thousands of pieces, and it is also possible to comprise the 
biopolymer or organic high polymer in which the whole of each spot differs, and to fix the 
same kind of polymers for every sequence. Of course, it is also possible to constitute all the 
spots from same polymers. Although the shape of a spot is circular by a diagram, it is also 
possible to form the spot of a rectangle, a square, and other shape. 

[0029]Next, the structure of the 2nd substrate 3 where the crevice 4 in which a fine channel 
is made to form was formed is explained in detail. Drawing 3 is a mimetic diagram of a fine 
channel with 1 input 1 output. Reaction mixture is poured in by the pump, syringe, or pipette 
connected to the opening 5 for supply, is distributed uniformly in the fluid distribution circuit 
7, and flows into each reaction flow paths (reaction field) 8. The reaction flow paths 8 are 
formed so that a biopolymer spot (not shown) may be arranged, and prehension of the 
quality of an object, reaction, analysis, and detection are performed by the reaction of a 
biopolymer and a fluid. The fluid which came out of the reaction flow paths 8 is led to the 
opening 6 for recovery through the set circuit 9. A fluid is discharged and recovered by the 
tube or pump connected to the opening 6 for recovery. 

[0030] Drawing 4 shows the section structure of the microchip equipped with the 2nd 
substrate 3 to the 1st substrate 1. On the substrate 1, the biopolymer spot 2 fixed by the 
electrospray method is separated by the slot of the fine channel structure formed of the 
crevice 4 of the 1st substrate 1 and the 2nd substrate 3, respectively, and a fluid flows on 
the spot 2. 

[0031]Next, the manufacturing method of a fine channel structure, i.e., the method of 
producing the crevice 4 on the 2nd substrate 3, is explained. The 2nd substrate 3 is 
constituted by plastics (PMMA, polycarbonate, polypropylene, polyethylene, etc.), glass 
(optical glass, silica glass, sapphire glass, etc.), ceramics (alumina, zirconia, silicon nitride, 
etc.), or the metallic material. As a method of forming the detailed grooved crevice 4 
directly, How to shave off a part for a slot by cutting with detailed cutting tools (an end mill, 
a byte, etc.), and form, The method of forming the mask by photoresist and forming by 
chemical etching, the method of forming a mask by photoresist and forming with an 
abrasive jet, the method of forming the crevice 4 by an electron discharge method, etc. are 
possible. How to back-calcinate injection-molding Perilla frutescens (L.) Britton var. crispa 
(Thunb.) Decne. for the method, ceramics, or metallic slurry which forms a mold as a 
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method of improving mass production nature using the technique of forming the 
aforementioned minute groove directly, and performs injection molding by a plastic using 
this etc. are possible. It is also possible to carry out the press mold of the glass material at 
an elevated temperature by using refractory materials, such as tungsten carbide, as die 
materials, and to form the crevice 4. 

[0032]Next, junction of the 1st substrate 1 and the 2nd substrate 3 that is fine channel 
structures is explained. Although it is common to apply adhesives etc. thinly and to perform 
them as for the junction to the 2nd substrate 3 that is a fine channel structure, and the 1st 
substrate 1 that supports a biopolymer spot, How to join without using adhesives by making 
both flatness very high besides this (the optical contact method), It may join by the method 
of activating the surface chemically and joining, the methods (diffusion bonding technique 
etc.) of raising temperature and joining, the method of adding supersonic vibration and 
joining, the method of performing by completing energy beams, such as a laser beam, as 
an interface, etc. 

f0033l Drawing 5 is a mimetic diagram of the fine channel of 1 input multi-output (and 
parallel reaction field). From the inlet 10, reaction fluid is poured in with a pump etc., is 
uniformly distributed by the fluid distribution passage part 11, and flows into the reaction 
flow paths 12. The fluid which flowed passes through the biopolymer chip top which exists 
in the reaction flow paths 12, and reaches to the collection port 14 which became 
independent through the recovery passage 13, respectively. A pump or a pipette recovers 
the fluid after a reaction from each opening 14 for recovery. 

r00341 Drawing 6 is a mimetic diagram of the fine channel of a consecutive reaction system. 
The fluid which serves as a sample from the opening 10 for supply is poured in, two or 
more polymers spots are arranged in the middle of the channel, a fluid passes through 
these spot top (namely, reaction flow paths 12) one by one according to a fine channel, and 
it is collected from the opening 14 for recovery. In this case, a big reaction surface product 
can be obtained by considering it as a rectangle, as [ a polymers spot does not necessarily 
need to be circular and ] shown in a figure. Reaction mixture is supplied by the pump or a 
pipette from the inlet 10, and is collected from the outlet 14 through the reaction flow paths 
12. It is possible to make it react to many spots efficiently on the system of a narrow area 
by making the channel which forms the reaction flow paths 12 wind like drawing 6 . 
[0035]Draw]ng_7_is the mimetic diagram and A-A' sectional view of a micro column which 
were formed by the polymers spot fixed by the electrospray method. Although this 
constitutes a fine channel like the microchip system shown in drawing 1 , in order that it may 
make the crevice 16 used as a fine channel have formed in the 1st substrate 15 the very 
thing and may make a reaction surface product large, it forms the coat 17 of polymers in a 
fine channel by the electrospray method. And a fine channel is made to form by piling up 
the 2nd flat substrate 18 on this 1st substrate 15. As for crevice 16 portion of the 1st 
substrate 15, the wall inclines and a polymers coat adheres easily by electrospray. 
Thereby, a fluid can increase the area in contact with a polymers coat in a channel. The 
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fine channel is arranged at mesh shape and the reaction flow paths 19 can take a very 
large reaction surface product. It is usable in protein with the specific adsorption capacity 
used for AFUNI tee chromatographs, such as an antibody and protein-A, as a polymer 
material, and the charge of an organic high polymer material. It is [ network structure / of a 
reaction part ] usable in various patterns besides a graphic display. Thus, although the 1st 
base 15 with the crevice 16 which fixed the polymers coat, and the 2nd flat substrate 18 
without a polymers spot are joined in drawing 7 , it is also possible to enlarge a reaction 
surface product more by joining substrate 15 comrades with the crevice 16 which fixed this 
polymers coat. 

[0036]lt is also possible by constituting a channel in three dimensions to collect individually 
the fluids which reacted at the individual biopolymer spot. Drawing 8 shows the example of 
composition of a microchip system with the three-dimensional channel which consists of 
five layer systems including a substrate, the 1st which is a substrate -- layer 21 and the 2nd 
-- layer 22 and the 3rd -- layer 23 and the 4th -- layer 24 - 25 [ layer / 5th ] is piled up one 
by one. The 1st layer of the spot 21 A of the biopolymer is fixed to 21 . The 2nd layer of the 
penetrated part is provided in the position corresponding to each spot in 22, and this portion 
functions as the reaction flow paths (place) 22A. the 5th layer of reaction fluid flowing from 
the input 25A of the left of 25, and letting the 4th layer of the distribution channel 24A of 24 
pass - each polymers spot upper part - the 3rd layer is given to the fine hole 23A for fluid 
supplies of 23. It passes through the upper part of the polymers spot 21 A which flowed into 
the reaction flow paths 22A of 22 the 2nd layer after that, and was formed in 21 the 1st 
layer, and a reaction is performed, the fluid which the reaction broke -- again - the 3rd - 
the fine hole for reactant recovery of layer 23 -- and it passes along the fine hole 24B for 
reactant recovery of 24 the 4th layer, and the 5th layer reaches the collection port 25B of 
25. A fluid is individually recovered by a pipette or the pump by the collection port 25B. 
[0037]The example quoted in the above-mentioned embodiment is only illustration, and 
please care about that many modification and the example of change are included in the 
range of this invention. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is an exploded view of the microchip by this invention. 

[Drawing 2] lt is a figure showing the composition of the spot 2 of the biopolymer formed on 
the substrate 1 . 

[Drawing 3] lt is a mimetic diagram of a fine channel with 1 input 1 output. 

[Drawing 4] lt is a figure showing the section structure of the microchip equipped with the 

plate 3 in the substrate 1 . 

[Drawing 5] lt is a mimetic diagram of the fine channel of 1 input multi-output. 
[Drawing 6] lt is a mimetic diagram of the fine channel of a consecutive reaction system. 
[Drawing 7] lt is the mimetic diagram and A-A' sectional view of a micro column which were 
formed by the polymers spot fixed by the electrospray method. 

[Drawing 8] lt is a figure showing the example of composition of a microchip system with the 
three-dimensional channel which consists of five layer systems also including a substrate. 
[Description of Notations] 

1 The 1st substrate 

2 Spot 

3 The 2nd substrate 

4 Crevice 

5 The opening for supply 

6 The opening for recovery 

7 Fluid distribution channel 

8 Reaction flow paths (reaction field) 

9 Set channel 

10 The opening for supply 

11 Fluid distribution passage part 

1 2 Reaction flow paths 

1 3 Recovery passage 

14 The opening for recovery 
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15 The 1st substrate 

16 Crevice 16 

17 The coat of polymers 

18 The 2nd substrate 

19 Reaction flow paths 

21 The 1st layer 
21 A spot 

22 The 2nd layer 

22A reaction flow paths (place) 

23 The 3rd layer 

The fine hole for 23A fluid supplies 
The fine hole for 23B reactant recovery 

24 The 4th layer 

24A distribution channel 

The fine hole for 24B reactant recovery 

25 The 5th layer 
25A input 

25B collection port 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 7] 
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[Drawing 8] 
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